PULSE SEQUENCE ASSAYED 




FIG.5A 



TIME-DOMAIN 




256 



REARRANGED DATA 



8 

I 



0.0 0.1 

ACQUISITION TIME (s) 

FIG.5B 




k-PO/NTS 

FIG.5C 




8 

55 



- 0.46 mm~ ! - 
k 

FIG.5D 




0.46 mm' 1 - 
k 

FIG.5E 



AFTER FT(t 2 ) 



1 4 

1 H SHIFT (ppm) 

FIG.5F 



-1 



85 



-3 



1- 



85 



3- 



AFTER FT(t 2 ) 



4 1 

] H SHIFT (ppm) 

FIG.5G 



0.9 1.4 1.6 3.6 
CH 3-CH 2 -CH 2 -CH 2 -C 1 



COSY 





h 


SINGLE-SCAN 
Acq=0.2s 


' 1 


• 

' 1 


1 I 

1 


i i 





3 2 
1 H SHIR (ppm) 

FIG.6A 



TOCSY 




t2 



3: 



2- 



3- 



SINGLE-SCAN * 
Acq=0.2s 9 e I 



» 9 



3 2 1 

} H SHIFT (ppm) 

FIG.6B 



CONVENTIONAL 
Acq=90 min 



3 2 1 

1 H SHIR (ppm) 

FIG.6C 



r 



„ CONVENTIONAL f 
Acq=90 min 



• « 



3 2 
'H SHIR (ppm) 

FIG.6D 



1 

9 
i 



N 1 



n/2 

1 

n/2 

1 




FIG.7A 



EH I lEO 



INEPT-BASED 2D HETCOR 




136 

UC SHIFT (ppm) 



FIG.7B 



tt/2 

I 



Jhs\\ 



n/2 




n/2 



tt/2 

L 



1 




h.s: 



N, 



FIG.7C 



-to 



2D 13 C/ 1 H HSQC 
GLYCEROL/D 2 0 




1 H SHIFT (±1.4 kHz) 



FIG.7D 



SPATIAL ENCODING BASED ON 
DISCRETE EXCITATION PULSES 




FIG.9A 



SPATIAL ENCODING BASED ON A 
SINGLE CHIRP EXCITATION PULSE 




FIG.9B 




FIG.9C FIG.9D FIG.9E 



SPATIALLY-LOCALIZED 2D NMR SPECTROSCOPY IN A SINGLE SCAN 
TOTAL DATA ACQUISITION TIME: 106 ms 




~7o ~0~ -10 

SPATIAL DISPLACEMENT (mm) FIG . 1 0 





FIG.12B 



FIG.12C 



FIG.12D 




INEPT H— X X— H BACK 

TRANSFER "*; KIPnniKIP --—TRANSFER-— H-DETECTED 

— y ^nmTinM-^ —DECODING OF— 

X EVOLUTION x SpECTRUM 

FIG.14A 



N 2 




FIG.14B 




-250 0 250 

FREQUENCY (Hz) 

FIG.14C 



(A) NORMAL EXCITATION WITH: 
RF PHASE <p CONSTANT;* NO INHOMOGENEITY 

IDEAL ECHO 



8 



CO 




+<ZZZZZZ> 



1 



TIME 

(B) NORMAL EXCITATION WITH: 
RF PHASE <f> CONSTANT; INHOMOGENEITIES 

At DISTORTED ECHO 
<t>2=0<^ . 



FIG.15A 




(Ni-1)At 



TIME 



FIG.15B 



— i 
to 



(C) TAILORED EXCITATION WITH: 
VARIABLE RF PHASES <p ; ; INHOMOGENEITIES 

At IDEAL ECHO RESTORED 

<t>2<0^^ . 

. My 




we FIG.15C 



r 



GRADIENT WAVE FORM GENERATOR AND 
DRIVER UNIT 



LOW POWER RF SIGNAL 



L 



A 



U -> 

u_i CD 

ce: 

^ o on 

CD ct: 2 

z i — ctr 

Q S ° 
S O u_ 

^ a ^ 
^2t^ 



8 S 5 



4- 
Vr 



CD DC 
Q_ 



GRADIENT 
CURRENT 
AMPS 



Tx RF POWER 
AMPS 



FAST 

TIMING 

CONTROL 




cd 




IRRADIAl 




ct: 








U_l 

O 

Q_ 




m 

CD 

zc 





FAST PULSE 
PROGRAMMERS 



COMPUTERIZED 
INSTRUCTIONS FOR 
THE EXPERIMENT 



COMPUTER & 
DISPLAY 



DIGITIZED SIGNAL 



ANALOG-TO-DIGITAL DATA 
ACQUISITION UNIT 



SAMPLE 
& RF 
COILS 



MULTIPLE 

FIELD 
GRADIENT 
COILS 





HIGH GRADIENT DRIVING CURRENTS 



MULTIPLE RF CHANNELS IN/ 
SIGNAL OUT 

RF SIGNAL 
FROM SPINS 



PROBEHEAD 
UNIT 



AMPLIFIED RF 
SIGNAL 



RF SIGNAL 
DETECTION/DEMODULATION 
UNIT 



AUDIO SIGNAL 



RADIO/AUDIO 
FREQUENCIES 



GRADIENTS 



LOGIC 

INSTRUCTIONS 
TYPES OF SIGNALS 



LOW POWER RF REFERENCE FOR DEMODULATION 



FIG. 16 



LET NMR MAGNETIZATION GENERATE 
(RELAXATION) 



APPLY A RF PULSE SEQUENCE IN 
COMBINATION WITH A FIELD GRADIENT 








GENERATE IN THIS FASHION A SPATIALLY-INCREMENTED 
SERIES OF SPIN STATES, EACH OF THEM CORRESPONDING TO 
DIFFERENT EVOLUTION TIMES 







REPEAT IF NEEDED, 
ONCE PER INDIRECT 
DIMENSION DESIRED 



I 

IF NEEDED APPLY A FINAL, HOMOGENEOUS RF 
PULSE SEQUENCE CAPABLE OF GENERATING AN 
OBSERVABLE SIGNAL 



COLLECT SUCH SIGNALS WITHIN A SINGLE CONTINUOUS SCAN, WHILE 
IN THE PRESENCE OF OSCILLATING FIELD GRADIENTS THAT REVEAL THE 
SPINS' ORIGINAL POSITIONS (ONE PER INDIRECT k DIMENSION), AND 
OF A FINAL ACQUISITION TIME t N 

l 

SUBJECT THE RESULTING SINGLE-SCAN SIGNAL TO A 
SUITABLE REARRANGMENT ALONG ITS MULTIPLE k 
AXES, AND TO FOURIER ANALYSIS AS A FUNCTION 
OF THE FINAL ACQUISITION TIME t u 



FIG. 17 



